EIpHMep np^MOH 6e3 BeniecTBeHHbix ToneK, jie>KaiiieH b 
nepeceneHHH Tpex KOMnjieKCHbix KBa^pHK 



H.H. LUHypHHKOB 



■ IIocTaHOBKa sa^anH. B inecTHMepHOM eBKjin^oBOM npocTpaHCTBe R 6 c KoopflimaTaMH x 
(xi, . . . ,xq) MHOJKecTBo Q 3 3a^aHo Kax coBMecTHaa noBepxHocTb ypoBHeft cpyHKi^iiii 
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Q 3 = {fi{x) = d 1} f 2 {x) = d 2 , f 3 (x) = d 3 } c 



£ ( \ 2, 2 . 2 | 2 | 2 | 2 

f 2 (x) = + x 2 x 5 + X 3 X 6 

O ■ fs(x) = C X x\ + C 2 x\ + C3X3 + C4X4 + C5X5 + C 6 Xg, 

r^e q h g£j — HeKOToptie BemecTBeHHbie HHCJia. Heo6xojxHMo 



HafiTH Bce 3HaneHHH napaMeTpoB q h dj , npn KOTopbix mhcokcctbo Q 3 hbjihctch rjia/XKHM 
MHoroo6pa3neM (nojxMHoroo6pa3HeM 



• Haft™ MHoroo6pa3He Q 3 c tohhoctbio ro roMeoMopcpH3Ma. 

CxeMa peineHHa. A.B. >KerjioB npe^,jio>KHji Hcnojib30BaTb TeopeMbi Kojijiapa p] fljia Toro, 
\Q hto6l»i npe/xbiiBHTB hckhh cnncoK MHoroo6pa3HH, KOTopoMy o6a3aHo npuHafljiexcaTb Q 3 . A 
Tj- I hm6hho: 

(a) MHoroo6pa3He Q 3 hbjihctch mhcokcctbom BemecTBeHHbix tohck nepeceneHHH Tpex KBafl- 
pHK b KOMnjieKCHOM npoeKTHBHOM npocTpaHCTBe 

Ql = Qi n Q 2 n Q 3 c CP 6 , 

r^e KBa^pHKH Qi 3a/j;aioTC5i ojxHopo/XHbiMH MHoronjieHaMH ot ceMH KOMnjieKCHbix nepeMeHHbix, 
cooTBeTCTByroiHHMH (pyHKUHHM /j. /fyia 3Toro ^ocTaTOHHo npoBepHTt, hto Bce Bem;ecTBeHHBie 
tohkh MHoroo6pa3Ha Q\ acpcpHHHbi. 

(6) HaxcflHTca ycjiOBHS Ha napaMeTpti q, dj, npn KOTopbix nepeceHemie KOMnjieKCHbix 
KBa^pHK 6ya,eT ajireGpannecKHM no^MHoroo6pa3HeM b CP 6 (tioahum nepeceneHueM) . 

(b) H3 H3BecTHOH cpopMyjnj fljia pa3MepHocTH MHOJKecTBa o/XHOMepHbix jiHHeHHbix nojxnpo- 
CTpaHCTB (cm. [21 ch. 13, §. 6, th. 1]) cjie/xyeT, hto b Q 3 c ecTb o/XHonapaMeTpHHecKoe ceMeficTBo 
KOMnjieKCHbix npHMbix. OnpeflejiHM npoeKUHio 

p:Ql^ CP 2 

3acpHKCHpoBaB npHMyio m, jieacamyio b Q 3 c , paccMOTpeB CP 2 KaK mhojkcctbo KBa/xpHK, co^ep- 
acamnx Ql, h TOHKe x nocTaBHB b cooTBeTCTBHe KBaixpHKy, co^epjKamyio njiocKocTb (x,m). 
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(r) 0To6pa>KeHHe p He onpe^ejieHo Ha npaMoft m h Ha nepeceKaioiHHx ee npaMBix. 3aTo 

OTo6pa>K6HHe p MOJKHO flOOnpe/jejIHTb OTo6pa>KeHH5I p pa3^yTHH Q 3 MHOrOo6pa3HH Ql B^OJIb 

m h nepeceKaioinHX ee npHMBix. 

(ji) TeopeMa Kojijiapa ,h;jih oToGpaaceHHH 

p:Ql^ CP 2 

yTBepjK^aeT, hto BemecTBeHHbie tohkh MHoroo6pa3Hs Q 3 C ecTb o^ho H3 cjie,n;yioiu;Hx MHorooG- 
pa3Hil: MP 3 , S 3 , S 2 x S 1 , hx cB5i3HBie cyMMbi, MHoroo6pa3HH 3eHcpepTa c He Gojiee 6 oco6bimh 

CJIOHMH, JIHH3BI C p, q < 6. 

(e) Ecjih npsMaa npoeKHHH m h Bee nepeceicaioiixHe ee npaMBie He HMeiOT BemecTBeHHBix 
Tonex, to pa3,nyTHe He KacaeTca BemecTBeHHBix tohck h nosTOMy MHoacecTBa BemecTBeHHBix 
Tonex (ToneK c Beru;ecTBeHHBiMH o^hopo^hbimh Koop^HHaTaMn) MHoroo6pa3HH Q 3 h Q 3 c coBna- 
^aioT. 

B HTore, ecjiH ,n,oKa3aTB cymecTBOBaHHe npaMofl m Ha Q 3 , TaKoft hto Ha Heft h Ha nepece- 
KarouiHx ee npsiMBix, jiexcamiix Ha Q 3 , HeT BemecTBeHHBix tohck, to Torjj;a MHoroo6pa3He Q 3 
6yn;eT roMeoMopcpHO o^HOMy H3 yKa3aHHOMy b nyHKTe (r). 

Pe3yjii>TaTM pa6oTbi h ^ajiBHeftniHe nepcneKTHBbi. B ^aHHoii pa6oTe Haft/oeHBi ycjioBHa 
Ha napaMeTpbi KBa^pHK, npn kotopbix mhojkcctbo Q 3 aBjiseTca no;xMHoroo6pa3HeM M 6 h b C 6 . 
npe^T.HBjieHbi npaMaa / C Q 3 h HecKOJibKO ycjiOBHft, npn BbinojmeHHH KOTopbix Ha npaMoft / 
HeT BemecTBeHHBix tohck. J\jik flajibHeflniero penieHHa 3a^;aHH HeoGxo^HMo 

• BBIHCHHTB, npH KaKHX 3HaHeHH5TX napaMeTpOB KBa^pHK BbinOJIHHIOTCH yKa3aHHbie ycjio- 
BHH, 

• npoBepHTb, hto npaMbie, nepeceKaronxHe I h jie:>KaiixHe Ha Q 3 , He co^epacaT BemecTBeHHBix 
ToneK. 

HcTopna B03HHKHOBeHHH h aKTyajiBHOCTb 3a,n,aHH. 3a^,aHa B03HHKjia b TeopHH jxr- 
HaMHHecKHx cHCTeM npn onncaHHH cHCTeMBi, aHajiorHHHOH cHCTeMe 3ftjiepa ^bhjkchhs Tpex- 
MepHoro Tejia c 3aKpenjieHHoft tohkoh, h nosTOMy Ha3BaHHoft "^TBHacemieM HeTBipexMepHoro 
TBep^oro Tejia", cm. |3j. PaccMaTpHBaeTca raMHjiBTOHOBa cncTeMa Ha neTBipexMepHOM chm- 
njieKTHHecKOM MHoroo6pa3HH M 4 — noBepxHocTH ypoBHa (pyHKirnft fi(x) = di, f2{x) = d 2 c 
raMHjiBTOHHaHOM fs(x). H3BecTHo [3J, hto ecjiH napaMeTpbi yne-BjieTBopaioT cooTHOHiemno 

CiC 4 (c 2 + c 5 - c 3 - c 6 ) + c 2 c 5 (c 3 + C 6 - Ci - c 4 ) + c 3 c 6 (ci + c 4 - c 2 - c 5 ) = 0, 

to raMHjiBTOHOBa cncTeMa HHTerpnpyeMa no JlHyBHjijno h tcm caMBiM u309HepsemuHecKasi no- 
eepxHocmb Q 3 paccjiaHBaeTca Ha TopBi, a cjioeHHe onncBiBaeTCH c noMomBio MOJiexyji h hx 
MeTOK, cm. o63opBi pa6oT A. T. Oomchko h jjp. b |3J. B H3BecTHBix ro ceft nopBi npHMepax 
HHTerpnpyeMBix chctcm Tonojiorna H303HepreTHHecKHX noBepxHOCTeft othochtcjibho npocTaa, 
nosTOMy Gbijio 6bi HHTepecHo Haft™, neMy jj,HcpcpeoMop(pHo MHoroo6pa3He Q 3 b cjiynae hchh- 
TerpnpyeMOCTH . 

HeBbipo^c,zi,eHHOCTi> b IR 6 h b C 6 . 

TeopeMa 1. MnoMcecmeo ypoenfi mpex eeinecmeeHHux gjyHKi^uu 

Ql = {fi = di, h = d 2 , f 3 = d 3 }eR 6 
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neAHemcn mpexMepnuM eewpcmeennuM Mnosoo6pa3ueM mosda u moAbKo mosda, nozda 
(a) di > 2\d 2 \ u 

(6) ne cyuificmeyem maKoso eeu^ecmeeHuoso hucao, b, Komopoe ydoeAemeopsiAo 6u eceM 
mpeM ypaenenusiM: 

1) (ci — a)(c 4 — a) = b 2 , 

2) (c 2 - a)(c 5 - a) = fe 2 , 

3) (c 3 - a)(c 6 - a) = 6 2 , 

n soma 5m odnoMy nepaeencmey: 

1) 
2) 
3) 



■r-a\2 



bd 2 


> 


x u 

di 




c 2 - a 


> 






bd 2 






c 3 - a 


> 




a^2 



g^e a = . 

cil 

JJoKa3ameAt>cmeo. 3th ycnoBiis nojiynaioTCH xax ycjioBHH, npii kotopbix MaTpnija Hko6h npo- 
H3Bo^Ht.ix (pyHKUHii fi , / 2 , ^3 no nepeMeimbiM X ± , . . . , X 6 pa3Mepa 3x6 HeBbipoac^eHa bo 
Bcex TOHKax MHoxcecTBa Q\. 

06paTHo, ecjin ycjioBiie (a) He BBinojmsieTCJi, to b MaTprm,e Hko6h nepBBie 2 ctpohkh 3a- 
bhchmbi hjih MHoacecTBo Q\ — nycToe. 

Ecjih ycjioBHe (6) He BbinojiHHeTCH, to paHr MaTpnrrBi Hko6h paBeH 2 b tohkc c Koop^HHa- 

TaMH Xi, . . . , Xq, TRe 

C4 — a C4 — a C4 — a 

x 4 = ( — - — )x u x 5 = ( — - — )x 2 , x 6 = ( — - — )x 3 , 

a HHCJia Xi,x 2 , x 3 hbjthiotch peineHHeM cucTeMbi: 

(ci-a) 2 \ 2 ( (c 2 -a) 2 \ 2 / (c 3 -a) 2 



^ = ^(1 + ^-^1+^(1 + ^-^1+^11+ fe2 



2 = xn ^) + ^ (^) + 4 
rf 3 = (c, + c 4 (Ci ~ Q) ^) + x\ (c 2 + c 5 (C2 ~ a) ) + x 2 ( c 3 + c 6 - (C;; 



6 2 / ^ I ^ 1 ^2 / o \ J 1 b2 



□ 



TeopeMa 2. Mnowcecmeo ypoensi mpex KOMUAencnux diynnyuu 

Ql = {h = d u f2 = d 2 , f 3 = d 3 }eC 6 

mAttemctt mpexMepnuM KOMnAencnuM Muozoo6pa3ueM mozda u moAUKo mosda, Koeda 
(a) di 7^ 2|d 2 | u 

(6) ne cyu^ecmeyem maKoso KOMnAencnoeo hucaci b, Komopoe ydoeAemeopsiAo 6u eceM mpeM 
ypaenenusiM: 



1) 


(ci 


— a)(c 4 — a) 


= & 2 , 


2) 


(P2 


- a)(c 5 - a) 


= & 2 , 


3) 


(P3 


- a)(c 6 - a) 


= & 2 , 
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3aMenaHHe 1. HeBbipoac^eHHocTb b CP 6 nojiynaeTCH pacMOTpemieM 7 acpcpHHHBix KapT, b 

KaJK^OH H3 KOTOpBIX yCJIOBHH HeBBipOHC^eHHOCTH 6yHyT aHajIOrillHBI yCJIOBHHM HeBBipoac^eH- 
HOCTH B C 6 . 



IIpaMaa 6e3 Bem,ecTBeHHbix ToneK. Ha MHoroo6pa3HH 6yneM HcxaTB npHMyio b BH^e 

Xi = cii + tbi fljia i — 1, 2, ... 6, 

r,n,e KcocpcpHHHeHTBi a{,bi — sto KOMnjieKCHBie HHCJia, at — sto KOMnjieKCHan nepeMeHHas. 
HajioacHM ycjiOBHH Ha KoacpcpHHHeHTBi npHMofl: 

a 4 = \a,\, as = Aa 2 , a$ = Aa 3 h o 4 = /ibi, 65 = ^u& 2 , &6 = A^3- 

Ilocjie no^cTaHOBKH napaMeTpHHecKoro 3a,naHHH npHMoft b Tpn ypaBHemiH, 3a,naioiri;He MHoro- 
o6pa3ne Ql , nojiyHHM ,n;eBHTb ypaBHeHHii (npn t 2 ,t h cbo6o,hhom HjieHe ,hjih Kaac^oro H3 Tpex 

ypaBHeHHH /j = dj), HO H3-3a ^OnOJIHHTejIBHOH CHMMeTpHH, B03HHKaiOH];eH H3 HajIOJKeHHBIX 

ycjiOBHtt Ha K03(p(pHHHeHTBi npHMofi, He3aBHCHMBix ypaBHeHHii 6yneT ceMB, nepeMeHHBix nee bo- 
ceMB: ai, a 2 , a 3 , 61, 5 2 , b^, A, u; nosTOMy nojio>KHM hhcjio A paBHBiM KopHio ypaBHeHHH x+^ = j^, 

H HHCJIO fi paBHBIM KOpHIO ypaBHeHHH 

a/c 2 - c 3 + ^ 2 (c 5 - c 6 )a/c 3 - ci + /i 2 (c 6 - c 4 )(d 3 - y(ci + A 2 c 4 ))(c 2 - c 3 + A 2 (c 5 - c 6 ))+ 

v2/„ „ \ \ 1^2 / . x2 



+(ci - c 3 + A (c 4 - c 6 )) (c 2 + A c 5 ) - d 3 J (ci - c 2 + A^(c 4 - c 5 ))+ 

+ a/c 2 - C 3 + ^ 2 (c 5 - C 6 )a/c! - C 2 + /i 2 (c 4 - C 5 ) (c 2 + A 2 C 5 ) - d 3 ^ (Ci - C 3 + Ayu(c 4 - C 6 )) + 

+ a/ c 3 - ci + /i 2 (c 6 - c 4 )a/ci - c 2 + /i 2 (c 4 - c 5 )(d 3 - y (ci + A 2 c 4 ))(c 2 - c 3 + A/i(c 5 - c 6 )) = 



= 0. 



TenepB Haxo^HTCH nncjia 



h = a/c 2 - c 3 + /z 2 (c 5 - c 6 ), 

6 2 = a/c 3 - ci + /i 2 (c 6 - c 4 ), 

63 = a/c x - C 2 + /i 2 (c 4 - C 5 ), 



h Haxo^HTCH nncjia ai, a 2 , a 3 . 
TeopeMa 3. IIpednoAOMCuM, nmo 

• f(c 2 + A 2 c 5 )-rf 3 ^0, 

• ne eunoAHHemcH odnoepeMeHHO napa ycAoeuu C\ = c 2 u c 4 = c 5 , 

• He eunoAHHemcH odnoepeMenno napa ycAoeuu C\ = c 3 u c 4 = c 6 , 

• j/ ypaenenusi na ji ecmt, Kopent,, om/iUHHUU om A u om —A, 

• ne ece uucAa ai,a 2 ,a 3 eevutficmeennu. 
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Tosda 3ah ak>6o2o komhackchoso huca(i t wecmb uuceA aj + tbj ne Mosym 6urm> odnoepeMenno 
eeuificmeennuMu. 

JJoKa3ameAt>cmeo. npe,n;nojio:>KHM npoTHBHoe , to ecTB hto HHCJia a, + tbi h Aaj + tfxbi orho- 
BpeMeHHo Beiu;ecTBeHHt>i, Tor^a Tpii HHCjia A(aj + BemecTBeHHBi. Bbihtcm BTopBie HHCJia 
H3 TpeTBHx (fljia Bcex z = 1, 2, 3), nojiyuHM BemecTBeHHocTb Hnceji t(A — ^ejia nojiyneH- 
HBie HHona o^ho Ha flpyroe (ohh He paBHBi Hyjuo no c^ejiaHHBiM npe^;nojio>KeHHaM) , nojiyuHM 
Bem;ecTBeHHocTB HHceji h Hncjia 6j ynoBjieTBopaioT ypaBHeHHio 6f + 62 + &| = 0. Ife Beirxe- 
CTBeHHocTH nnceji h cjieflyer, hto 61 = ^2 = ^3 = 0. O^HaKO nO^CTaHOBKa 61 = 62 = ^3 = 
b ypaBHeHHe Ha /i r&ct ypaBHeHHe 

(ci - c 3 + A 2 (c 4 - C 6 )) (c 2 + A 2 c 5 ) - (ci - c 2 + A^(c 4 - c 5 )) = 

Kaac^Biii H3 Tpex MHOJKHTejieii He mojkbt 6bitb paBeH Hyjuo no c,n;ejiaHHbiM npe^nojiojKeHnaM. 
□ 

3aMenaHHe 2. Mojkho 3aMeTHTB, hto fljis nonTH Bcex 3HaneHHH napaMeTpoB Ha Q z c cyrne- 
CTByeT Bem;ecTBeHHO oflHOMepHoe MHoacecTBO BemecTBeHHBix ToneK, ckbo3b KOTopBie npoxo^aT 
npaMBie m e Q^. Mho^kcctbo ace caMHX npaMBix BemecTBeHHO ^ByMepHO, oflHaico npaMBie 
MoryT rycTo nepecexaTBca, nosTOMy npHMeHeHne TeopeMBi Kojuiapa HeTpnBnajiBHo, n GyneT 
ocymecTBjieHo c noMonrbio Han^eHHoii sbho npsMoft. 

BAaeodapen A.B. )KegAoey 3a yennue yK03aHun, ccuaku u enuManue k pa6ome. 
Pa6oTa BBinojmeHa npn no^mepjKKe rpaHTa IipaBHTejrbCTBa PO no nocTaHOBjieHHio N 220, 
^oroBop No. 11.G34.31.0053. 
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